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may be less in mice than in rats.  Unfortunately, the data provided by
Bergman (1979) do not permit an estimate of the total body clearance.

Figure 5-5 shows the pathways of styrene metabolism*  In rats,
approximately 50% of a dose of styrene is excreted into urine as
mandelic acid, phenylglyoxylic acid, hippuric acid, a-hydroxyphenethyl-
S-mercapturic acid, and an unidentified glucuronide, which is presumed
to be phenethyl glucuronide (James and White, 1967; Ohtsuji and Ikeda,
1971)- Very small amounts of the dose of styrene are also excreted
as 4-vinylphenol and as 1- and 2-phenylethanol.  Approximately 72%
of a dose of styrene administered to rabbits has been isolated from
the urine as mandelic acid (32%) and hippuric acid (40%).  Another
5% of the dose has been isolated as the a-hydroxyphenethyl-S-mercapturic
acid and 6% as the unidentified glucuronide (James and White, 1967).
In studies with humans, Bardodej and Bardodejova (1970) isolated
approximately 95% of a retained dose as mandelic acid and phenylgly-
oxylic acid. Apparently very little, if any, hippuric acid or
me reapturic acid is formed in humans.

The major pathway of styrene metabolism in mammals is mediated
through the formation of styrene-7,8-epoxide (Leibman and Ortiz,
1969, 1970) (Figure 5-5).  In turn, the epoxide reacts either with
glutathione to form a conjugate that is excreted in urine as mercapturic
acid or with water to form styrene glycol.  The glycol may be formed
either enzymatically through the action of epoxide hydratase or
nonenzymatically.  The enzyme acts equally well with the R and S
forms of the styrene epoxide (Jerina, unpublished results).  Styrene
glycol is then converted to a glucuronide or is oxidized to mandelic
acid and phenylglyoxylic acid.  In rats and rabbits, it is further
converted to benzoic acid.

Benzoic acid, which is eventually excreted in urine as hippuric
acid, is formed through a mechanism that is not yet understood.
Since hippuric acid is formed in rats from mandelic acid, but not
from phenylglyoxylic acid (Ohtsuji and Ikeda, 1971), it appears that
benzoic acid may result mainly from decarboxylation of mandelic acid.
The data reveal that considerably less hippuric acid is formed from
mandelic acid than from either styrene or styrene glycol, which sug-
gests either that there is another mechanism for the formation of
benzoic acid or that the mandelic acid inhibits the formation or
excretion of hippuric acid.  Both mandelic acid and phenylglyoxylic
acid appear to decrease the excretion of endogenous glucuronides
into rat urine.  Since little hippuric acid is formed from styrene
in humans, it is apparent that humans are deficient in the enzyme
that catalyzes the formation of benzoic acid from styrene metabolites.

Pretreatment of rats with phenobarbital increases the fraction
of the dose (455 mg/kg) of styrene that is excreted in urine within
10 hr after administration. Although this increase may be due